
HL-LHC ATLAS 4D tracking
Project schedule and GNN reconstruction

Rodrigo Estevam de Paula

Marco Aurelio Lisboa Leite

Vitor Heloiz Nascimento

1 October, 2024

1



Feedbacks on previous presentation
Feedback:
● Quantify vertices out of the ± 𝜎 in the t0 reconstruction

○ Compare the bulk of the distribution to the tails
● Evaluate vertex reconstruction residue in function of 

the multiplicity
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Next steps:
● Evaluate the track efficiency of the proposed reconstruction

○ Need to isolate HGTD track-hit association efficiency
● Get up-to-date sensor degradation information

○ Already talking to the sensor group to get it
● Optional: Simulate TDC digitization and uncertainty?



 Revisiting the schedule
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● We’re ≈ 9 months ahead 😊
● There are still plenty of ACTS to 

uncover, but we need to start 
shifting gears

● Need to start discussing the 
implementation of new 
reconstruction methods



Research on new methods
● The most prolific collaboration searching for new methods inside ATLAS is the 

GNN4ITk
○ Don’t know of any other

● GNN4ITk acts as an extension of the Exa.trk collaboration (web page) to 
apply their solution for ITk

● Would recommend the following readings:
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most comprehensive summary

PUB note of GNN4ITk

most known paper of GNN 
for tracking

https://exatrkx.github.io/


Exa.Trk plugin on ACTS
● ACTS has a plugin to use Exa.Trk GNN 

reconstruction.
○ Almost sure not adapted to 4D reconstruction 

as we want
○

TO DOs
● To make the plugin work, I’ll have to 

install CUDA 
○ If there’s no nvidia card, will have to search for 

another machine to run with (lxplus?)
● Study the implementation
● Compare the performance with CKF
● How to include time information?
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Backup
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